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Electromagnetic Brakes & Clutches 



Type: EMB-L-S Electromagnetic Disc Brake 



■5 Fail Safe hraldiig ppetHtion 
VUrtig waring btate lisclinmg 
K Hi^ swtdimg frequency 

s Ha iiiitating brake noise 



Brake Design: 

Tbe EMB-L-S i$ a Fajl-Safc type, electromagnetic disc brake. This means the brake is applied when the canent to the electromagnet is switched 
off. The electromagoet is dc opciatEd, which makes it simple, eUminates hum and vibration, gives low energising cuirent and makes it possible to 
adjust the brake engaging time. Le. the time from when the current is mtermpted to when the braking action commences. The coD of the 
electromagnet is dimensioned for continuous operation and it is encapsulated in the stator housing with an epoxy compound that makes it 
insensitive to moisture and vibration. 

The braking torque can be adjusted manually and operation of the brake is unaffected by the mounting arrangement. When the electromagnet of 
the brake is de-energised, the braking torque is applied by pressure from a series of helical compression springs. The axial movement of the brake 
disc brings about a double-sided braking action without transmitting any thrust or impacts to motor shaft bearings. The friction material has high 
resistance to wear, good thermal conductivity «wJ a unifonn coefficient of friction eveu at high temperanxres. The brakes can th«r^oxe handle high 
frequencies of faraking without fading. The primary area of application is for electric motors. For this reason the EMB-L^ brake has been 
designed to take into consideration die dimensions of standard motors, however m principle their use is suitable for any application where fail-safe 
brakes are fequtred. As standard, aU EMB-L-S brakes are supplied with a Manual Hand release that allows safe movement of the load even when 
DO power is available. 
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Mountiitg. 

EMB-I^S hTdJaes, are supplied adjusced to the aominal values of braking lorque and air gap. Maxinmin torque is actdesved after a brief immiug-in 
penod. When the wear of the Miction disc has reach^ th^ ixuxumum pemussible limng thickness the air gap must be re-adjusted to the noxxuoal air 
gap as rescommcodcd. The Friction Plate should be suitably mounted to the motor endshield or appropriate surface. Fit the Hub onto the drive shaft 
and secure axially. Pit the FrictioD Disc onto Hub and assemble Aimaturc and Stator components. Set the air-gap clearance to the specified 
measurement usmg a feeler gauge and tighten the mounting bolts. The clearance should be uniform all around. The friction surfaces must be kept 
ficee from oil or .grease. 

Connection. 

EMB-L-S brakes arc supplied as standard with a coil voltage rated for 190V DC. Alternative voltage ratings such as 24V, 90V and 207V can be 
supplied wpon rc^qucst The electromagnet operates reliably at voltages between 90% and 1X0% of the rated vohage. When the power supply is 
from an AC voltage source, the brake coil must be ccimeatd via a rectij5cr.2 x recdfilers «rc available. Full Wave (type RV-1) for 240V AC input 
and Half Wave (type RV-2) for 415V AC input 



P^e2- 
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4F 



u u 




Faster brake operation time can be achieved by separate switching of the AC input to the rectifier or the DC output to the electroiriasnetic eoQ. The 
operating tunes stated arc ba^ on DC switching at nomtoal air-gap. They are average values ami are dependent upon coU temoerature and the 
method of rectificaiion. ^ ^ -r 



Type 




CMB-L*$7^ 




£MB-L-S30 








KMB-L-S240 


Torque (Nm) 


4 


7J 


15 


30 


60 


80 


150 


240 


Power (W»tt) 


28 


25 


30 


40 


52 


5£ 


85 


140 


Rated Speed fbr jlOO% 
Torqjte (rpm) 




3600 


3600 


3600 


3600 


3600 


1800 


1800 


pperetuagTIme 
EnR?L£e (<iD£) 


SO 


71 


92 


1105 


142 


155 


200 


250 


Ppeeatbig Tinw 
Disengage (<rns> 


50 


70 


75 


120 


140 


ISO 


280 


320 














S6 


103 


127 


J47 


165 


188 


215 


252 




19 


24 


35 


42 


52 


52 


62 


73 


03 




75 




115 


1^0 


149 


173 


205 


D4 


72 


90 


112 


132 


145 


m 


196 


230 


dl (opO 


POat 










11 J 


15 


20/15* 


25/20* 


30/25* 


35/30* 


40/45* 


60/65" 


d2 


8 


8 


10 


10 


12 


12 


16 


16 


d3 


3xM4 








3xM8 




6XM8 


SxMlO 


X-1 


5S 


65 


«S 


72 


82 


92 


lOS 


125 


L2 


49 


54 


54 


56 


64 


72-6 


82.6 


100 J 




11 


II 


11.5 


11.5 


14 


14^ 


165 


163 


lA 


20 


20 


20 


25 


30 


30 


35 


42 


ts 


20 


22 


24 


25 


32 


34 


36 


453 


HI 


no 


m 


134 


I4S 




196 


224 


246 


m 


55 


63 


74 


90 


101 


112 


128 


t48 


t 




I7J 


22.9 


28.4 


334 


38.4 


43.6 


69.4 


B 


93 


107 


132 


152 


J68 


195 


226 


252 


b 


4 


5 


6 


8 


S 


10 


12/14 


16 


S 


02-03 


02^3 


0:2-03 


aa-oj 


03-05 


03-03 


03^-6 




fit 


30 


30 


30 


30 


30 


30 


30 


30 


? 


IS 


15 


13 


15 


12 


12 


12 


to 


h 


400 


400 


400 


400 


400 


400 


4O0 1 


400 



R<£omni£RdedtSO«bafttt>leni»ei-upco05(hm A ovw 0 50imn = mfi. Haod lefcasc angle loteiance +5* 



* Ojsional machined diaawer for dl. All diminwTOs ayn fwn and srtyect to Ctiangc withOcrt 
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Type; EMB-S-A Electromagnetic Brakes 



« 34V DC Coil 
B t];pe single Oisc ttrate 
A Quick braking finmhi^ flpeed 
B Sickle coofitfuctiQa 




Brake Itesign: 

The EMB-S is a diy type electromagnetic bmkc with a single disk that can quickly achieve mechaaical twaking ham high speed- 

The frame aad yoke are mounted to a stationaiy cxmiponfixA and the friction plate is attached to a rotating load via the spring disc. 

When no voltage is applied to the electromagnetic winding, the fiiction pUte aiod the load will rotate freely. When a voltage is then applied to the 

electromagnetic winding, magnetism is produced in the magnetic y(*e, therefore quickly braking the fiiciion plate to a standstill. The clectro- 

niagnct coil is operated l>y a 24V DC supply, which makes it siUD^le to operate and easy to control. 

The winding of die electromagnet is dimensioned for condnuous operation and it is encapsulated in the magnetic yoke bousing with an epoxy 
compound tZiat makes it msensitive to moisture and vibt^tion. 

Opemtion of the brake is unaffected by the mounting position. The friction plaie has a high resistance to wear, good thermal conductivity and a 
uniform coefficient of friction even at high tempcramjccs. These are dry type brakes that can only be used in an oil ftee cnviionment. The yoke face 
and the friction pjatc must be parallel and the load shaft must aflaw dimension "^^^ to be maintained. 



fia>g 




Page 4 - Declaration of Dr. Davtd A. Tyjcic, Exhibit 4 
Serai t^lo. 10/100,211 



PAGE 61I6S'RCVDAT«22/20(I51:37:3$PM [Eastern DayGghtrinel'SVI^USPTO^ 



06/22/2005 10:38 5036388601 
brake clutch 



SAWSTOP LLC 



PAGE 62/65 
Page 5 of? 



Type 


EM&-S12A 


EMB-S25A 


EMB-S35A 


EMB-SSOA 


EMB- 
SIOOA 


EMB- 
Sl^A 


EMB- 
S200A 


EMB- 
$25DA 


Torque 

(Nm) 








50 


100 


160 


200 


250 


Rated Voltage (V 


24 


24 


24 


24 


24 


24 


24 


24 


Power 

(Watt) 


18 


30 


33 


40 


60 


85 


100 


125 


Rated Speed for 


















100% Torque 

(rpm) 


4000 


3000 


3000 


3000 


3000 


2500 


2000 


1500 


Operating Time 


















Enga^ 

(<in&) 


65 


120 


130 


140 


200 


240 


300 


330 


Operating Time 
Disengage 

(<m&) 


25 


35 


38 


40 


60 


85 


100 


125 




DiiiiensioDts (AH dimeofiicns arc in mm and subieot to chanHc withont notice) 




m 


88 


117 


125 


150 


170 


220 


206 


214 


m 


45 


62 


62 


70 


85 


102 


1 108 


110 


D3 


36 


45 


45 


55 


70 


82 


90 


90 


dl 


44 


70 


70 


"96 


90 


110 


110 


112 


Cu 


64 


95 


95 


U8 


118 


152 


152 


152 


d3 


87 


116 


123 


147 


147 


ISO 


180 


190 


d4 


4.2 


4,2 


4.2 


5.2 


5.2 


6.2 


6.2 


6.2 


65 


4xM5 


4X2VI5 


4xM6 


4xM6 


4xM8 


4xM8 


4xM8 


4xM8 


d6 


4J 


6:1 


8.5 


8,5 


8J 


8-5 


8.5 


8.5 


L 


28 


31 


35 


35 


40 


49 


55 


58 


LI 


21.5 


22.5 


27.5 


25 


30 


37.5 


41^ 


44.5 


L2 


6 


6-5 


6.5 


7 


7 


10 


10 


12 


L3 


1 


\ 


1 


1 


1 


L5 


1.5 


1.5 


L4 


6 


7 


7 


7 


7 


8 


S 


8 


L5 


14 


14 


19 


17.5 


23 


28 


32 


35 


s 


0.2 - 0.3 


0.2-0.3 


0,2-0.4 


0.3-0.4 


0.3 - OA 


0.4 - 0.5 


0^5 - 0-6 


0.5 - 0.6 


h 


400 


400 


400 1 


400 


400 


400 


400 


400 



Type: EMC-I Electromagnetic Clutch 
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K Rdis^eopeialiDtL. 




Outch Design: 

Th& m4C-l is an eiectroma^ctic type clutch and fticdon plate assembly. It is s^ijQcaUy designed for the pmpose of power transfer, braking, 
dirtctional change and overload protection in a jtiechanical transmission systeDo. The magnetic yoke is mount<jd onto a stationary component 
whilst ind^p<aident shafts drive the magnetic conductor tod the fnction pl^ The friction plate is atta<^ to a rotating lo»d via the spring disc 
When no voltage is applied to the winding, the magnetic conductor and the fnction plate will rotate indcpendenjtjy. When a voltage is appUed to 
the electro-magnetic winding, the Miction plate and the magnetic conductor will be magneticaUy locked. Tht electrt»nagnetic winding is operated 
by a 24V DC suj^ly, which makes it simple to operate and control. The winding of the electro-magnet is dimension for continuous operation 
and it is encapsulated in the yoke housing with an epoxy coinpouad that makes it inscnsitiye to moisture and vibration. Operation of die clutch is 
unaffected by the mounting position. The friction plaie has a high resistance to wear, good themxaJ conductivity and a uniform coefEcient of 
fncuou even at high lenapexatnrcd. 

The magnetic conductor and the fnction plate must be parallel and the drive shafb must allow dimension "S** U) be maintained. 




Rariagsxypc 

Torq« (Nm) 


EMC-M2 
£2 


HVfC4-25 
25 




EMC-MOO 












50 


100 


160 


200 
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luted VoW rvdc> 
Power (W&tt) 


24 
20 


24 
22 


24 j 24 


24 


24 


Rated Speed far 100% Torqae 

Cmm> 


2S00 


2000 


2000 


1500 


45 

1500 


55 
1500 


Operating Time -Engage 
Oper9tl](Xg Thne • Dbcnsa^e 


75 
25 


120 

35 


140 
45 


230 
60 


260 
90 


300 
115 


Dl 
D2 
103 
D4 
DS 
D6 
I>7 

d (H8). 

dl 

d2 

d3 
L 

1.1 
h 

b 

S 
P 

w 


Dimensioi] 

108 
100 
42 
90 
88 
66 
44 

r 20 

53 
43 
4,2 
27 
63 
22.8 
6 

03 
500 
4 


IS ( All dimensions 

138 

130 

52 

120 

US 

94 

70 

25 

53 

6^ 

4.2 
313 
7.8 
283 

8 

0.4 
500 

• 4 ' 


are ID mm ax»d subject t 
168 
160 
62 
150 

m 
lis 

90 

30 

53 

83 

53 

333 

7.8 

33.3 

8 

a4 

500 
6 


o ctungfc Without DotiDe 

198 

185 

SO 

170 

168 

118 

90 

35 

83 

83 

53 

38 

9 
38.3 

10 
03 
500 

4 


) 

242 
228 
100 
212 
190 
152 
122 
43 
83 
10^ 
63 
44 
113 
46^ 
12 
03 
500 


2S3 

236 

110 

220 

190 

t52 

112 

50 

83 

ia2 

6-5 

50 
133 
58^ 

14 

6 
500 

6 



Contact Information 

Electric Motor & TransmissiOD Pty l.hn\tfiA 

Sydney ( Head QfiRcc and Sales ): 39 AnvO Rd Seven HUls, 2147 N.S.W. Australia 
Tcl -fr^I 2 9838 8181 Fax: 61 2 9838 8421 

Melboome ( Sales ) TeH- 61 3 9796 0355 Fax: + 613 9796 0377 

E-maO Geaicrallnfonnation and Customer Suppoxt: B^X^^xmQtor^omjBiJ^ 

Or caU from anywhere witlun AnstraUa for local call cost Pb: 1300 13 9181 

CopyrtflfiteaDOS Electric BSotorA Transmission PiyUmtied. 
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